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1 HepPID

The Particle Data Group[1] provides a standard numbering scheme[2 for useby Monte Carlo generators.
Most generatorsattempt to usethese numbers, but there are occasionaldi erences in implemenration.

HepPID provides a set of free functions which will translate ID numbersto and from the PDG numbering
scheme. Thesefunctions are designedto be usedby HepPDT, HepMC, or any other classlibrary. The
current implemertation usesthe 2004numbering sheme.[3

2 Particle Num bering Scheme

The PDG numbering shemeis explainedin full detail in reference[2].

Quarks, leptons, guagebosons,Higgs, and similar particles are assignednumbers between1 and 80.
Numbers 81-100are for generator speci ¢ use. Any particle with an ID of 100 or lessis considereda
"fundamental" particle. Theseparticles are listed in Appendix B.

The PDG numbering algorithm for composite particles usesa signed? digit number for ead particle:

NN, NNy Ng, NNy . Ng, , are quark numbers usedto specify the quark cortent. The rightmost digit, n;
= 2J + 1, givesthe total spin of the composite particle. The scheme does not cover particles of total
spinJ > 4. The fth digit, n_, is resened to distinguish mesonsof the sametotal (J) but di erent spin
(S) and orbital (L) angular momertum quantum numbers. The sixth digit, n,, is usedto label mesons
radially excited above the ground state. Many statesappearingin the PDG mesonlisting do not yet have
de nite gg model assignmets. For thesestates,nq, , and n; are assignedaccordingto the state's most
likely avors and spin. Within thesegroupsn. = 0;1;2;::: is usedto distinguish states of increasing
mass. Thesestatesare agged with n = 9. The numbering shemedoesnot extendto baryonswith n > 0,
n, > 0, or n_ > 0. Digits ng, and ny, are usedfor mesonswith ny = 0. Digits ng,, ng,, and ng, are used
for baryons. Digits ng, and nq, are usedfor diquarks, with ng, = 0. (A list of diquark statesis in Appendix
B.) A negative number indicates an antiparticle. The states are generally listed in order of increasing
mass.K ? and K2 are exceptions. Their assigneddenti cation numbers are 130and 310, respectively.

SUSY particles are indicated with n = 1 for right-handed particles or n = 2 for left-handed particles.
Tednicolor stateshave n = 3. Excited (composite) quarks and leptons are iderti ed by setting n = 4.
Other exotic particles have nn, = 51.

The new numbering shemeattemts to list all statesneededby the Monte Carlo generators.Appendix
C cortains a full list of mesonstates and their ID numbers, up through the top quark states. Appendix
D contains a full list of the baryon states.

The baryon and statesfor charmed and heavier quarks require special consideration. Three spin
1/2 statesarerecognizedor cxy, bxy, etc., wherex andy arelighter, non-idertical quarks. The non-primed
states are antisymmetric under interchange of the lighter quarks. and the primed states are symmetric.
The numbering for thesestatesis explicitly stated in the new numbering scheme.

HepPID usesan ad-hoc numbering schemefor ions. lon numbers are FAAAZ ZZ00n;, whereF = 1
and ags this asanion. AAA, and ZZZ are the ion's A and Z respectively. The rst digit, nj, cortains
the total spinasn; = 2J + 1.

2.1 Generator Num bering Schemes

The Isagjet particle identi cation algorithm usesa signedfour digit number: MLKJ. M, L, and K are
qguarksand J is the spin. A negative number indicatesthe antiparticle, and is meart to assaiate with the



lightest quark. For mesonsM = 0, and for diquarks, K = 0.

Pythia, Herwig, EvtGen, and QQ usethe PDG algorithm in addition to internal compressechumbering
schemes. Although the latest implemertations of Pythia, Herwig, and QQ conform closelyto the new
numbering scheme,somedi erences remain.

EvtGen numbersparticleswith a mix of the old and newPDG numbering schemes.In addition, EvtGen
de nes a number of pseudo-particleswhich are just conglomeratesusedby their decyy medanisms. For
instance, EvtGen usesthe diquark numbers for quark deca pairs. Wherewer possible, we retain the
EvtGen numbers for thesecornveniencepseudo-particles.

2.2 Translating Particle ID's

The headerParticlelDT ranslations.hh de nes a number of free functions which can be usedto translate
betweengeneratorand standard numbering sthemes.Other functions will be addedas needarises.

int  HepPID::translateHerwigtoPDT( constint herwigID);
int  HepPID::translatelsgettoPDT( constint isajetlD );

int  HepPID::translatePythiatoPDT( constint pythialD );
int  HepPID::translateEvtGertoPDT( constint evtGenID );
int  HepPID::translatePDGtabletoPDT( constint pdgID);
int  HepPID::translateQQtoPDT( constint qqID);

int  HepPID::translateGeattoPDT( constint geanlD);

int  HepPID::translatePDTtoHerwig( constint pid );
int  HepPID::translatePDTtolsajet( constint pid );

int  HepPID::translatePDTtoPythia( constint pid );
int  HepPID::translatePDTtoEvtGen( constint pid );
int  HepPID::translatePDTtoPDGtable( constint pid );
int  HepPID::translatePDTtoQQ( constint pid );

int  HepPID::translatePDTtoGeart( constint pid );

void writeHerwigTranslation( std::ostreamé& 0s);
void writelsajetTranslation( std::ostream& 0s);
void writePythiaT ranslation( std::ostream& 0s);
void writeEvtGenTranslation( std::ostream& 0s);
void writePDGTranslation( std::ostreamé& 0s);
void writeQQTranslation( std::ostream& 0s);

2.3 Extending Particle IDs

It is expectedthat any 7 digit number usedas a particle ID will adhereto the rules of the Monte Carlo
Particle Numbering Stheme published by the PDG.[1]

In most cases,userscan de ne particles not already in their particle data table without needingto
extend the numbering scheme. A previously unknown particle can be assigneda valid particle ID by
following the rulesin the "Review of Particle Physics".[Z



References
[1] http://www-p dg.lbl.gov/

[2] Particle Data Group: S. Eidelman et al., PhysicsLetters B592, (2004) 292,
http://www-p dg.Ibl.gov/2004/mcdata/mc _particle_id_cortents.html



A HepPID headers

A.1 ParticleIDT ranslations.hh

namespace HepPDT

Free functions:
int translateHerwigtoPDT( const int herwigID);
int translatePDTtoHerwig( const int pid );
void writeHerwigT ranslation( std::ostream & 0s);

int translatelsa jettoPDT( const int isajetID );
int translatePDTtolsa jet( const int pid );
void writelsa jetT ranslation( std::ostream & 0s);

int translatePythiatoPDT( const int pythialD );
int translatePDTtoPythia( const int pid );
void writePythiaT ranslation( std::ostream & 0s);

int translateEvtGen toPDT( const int eviGenID );
int translatePDTtoEvtGen( const int pid );
void writeEvtGenT ranslation( std::ostream & 0s);

int translatePDGtabletoPDT( const int pdglD);
int translatePDTtoPDGtable( const int pid );
void writePDGT ranslation( std::ostream & o0s)

int translateQQtoPDT(  const int qqlD);
int translatePDTtoQQ(  const int pid );
void writeQQT ranslation( std::ostream & 0s);

int translateGean ttoPDT( const int geantlD);
int translatePDTtoGean t( const int pid );

The writeXXXT ranslation functions write a list of all known particle ID translations for the speci ed
Monte Carlo generator.



A.2 ParticleName.hh

namespace HepPDT

Free functions:

std::string particleName( const int );
Returns the HepPDT standard name.

void listHepPDTP articleNames( std::ostream & 0s);
List all de ned names.

bool validP articleName( const int );
Verify that this particle ID hasa valid hame.

typ edef std::map < int, std::string > ParticleNameMap;

ParticleNameMap const & getP articleNameMap();
AccessParticleNameMap for other purposes.

Only getParticleNameMap is allowed to accessParticleNameMap. ParticleNameMap is initalized by
the rst call to getParticleNameMap. Becausethe map is static, this initialization only happensonce. We
usea data table sothat compiletime is not impacted.



B Elementary Particle Identication Code Listing
Numbers which have changedsince PDG 2000are in bold text.
Quarks and Leptons

Particle | Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02

d 2 1 1 1 1 1

u 1 2 2 2 2 2

s 3 3 3 3 3 3

C 4 4 4 4 4 4

b 5 5 5 5 5 5

t 6 6 6 6 6 6

o) 7(y) 7 7(v&h) 7 7 7

t0 8 (x) 8 8 (a & h9 8 8 8

e 12 11 11 11 11 11

e 11 12 12 12 12 12

14 13 13 13 13 13

13 14 14 14 14 14

16 15 15 15 15 15

15 16 16 16 16 16

0 17 17L 17 17

0 18 18 | 18 18




Gauge and Higgs Bosons

Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
g 9 21 21 21 21(9) 21(9)
10 22 22 22 22 22
vir tual 10022 10022
Cerenkov 20022 20022
z0 90 23 23 23 23 23
w 80 24 24 24 24 24
hO=H? 81 25 25 25 25 25
z%z9 32 32 32 32 32
70279 33 33 33 33
WASWA 34 34 34 34
HOo=HJ 83(H?) 35 35 35 35 35
AC=HJ 84 (HQ) 36 36 36 36 36
H* 86 37 37 37 37 37
HI" 88 52
HJ 87 53
H* 89 54
HY 85 55
HE
HPONOTE 82 26 51
Special Particles
Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
G (graviton) 92 39 39 39 39
RO 41 40 41 41
LQ¢ 42 42 42
reggeon 110 28 110 110
pomeron 990 29 990 990
odderon 9990 9990
internal code 81-99 81-91| 81-99 81-100 81-100

NOTE: H? is redundant with h%=HJ, but is given a di erent number in Isajet and Herwig.




Supersymmetric Particles

Particle | Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
ar 22 1000001 1000001 1000001 1000001
th 21 1000002 1000002 1000002 1000002
Sy 23 1000003 1000003 1000003 1000003
e 24 1000004 1000004 1000004 1000004
b=l 25 1000005 1000005 1000005 1000005
1=ty 26 1000006 1000006 1000006 1000006
e 32 1000011 1000011 1000011 1000011
~L 31 1000012 1000012 1000012 1000012
~ 34 1000013 1000013 1000013 1000013
~L 33 1000014 1000014 1000014 1000014
~ = 36 1000015 1000015 1000015 1000015
~L 35 1000016 1000016 1000016 1000016
ar 42 2000001 2000001 2000001 2000001
bR 41 2000002 2000002 2000002 2000002
SR 43 2000003 2000003 2000003 2000003
€r 44 2000004 2000004 2000004 2000004
= 45 2000005 2000005 2000005 2000005
=R 46 2000006 2000006 2000006 2000006
er 52 2000011 2000011 2000011 2000011
~R 51 2000012 2000012 2000012
~R 54 2000013 2000013 2000013 2000013
~R 53 2000014 2000014 2000014
~ =R 56 2000015 2000015 2000015 2000015
~R 55 2000016 2000016 2000016




Supersymmetric Particles

Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
g 29 1000021 1000021 1000021 1000021
~0=- 30 (Z5®) 1000022 1000022 1000022 1000022
~9=z0 40 (Z5%) 1000023 1000023 1000023 1000023
~ =W+ 39 (W %9) 1000024 1000024 1000024 1000024
~9=H9 50 (Z5%) 1000025 1000025 1000025 1000025
~=H9 60 (Z5%) 1000035 1000035 1000035 1000035
~=h* 49 (W, %) 1000037 1000037 1000037 1000037
G 91 1000039 1000039 1000039 1000039
Tednicolor Particles
Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
9 h 3000111 3000111 3000111
toch 3000211 3000211 3000211
D NOTE 3000221 3000221 3000221
9 WNOTE 3000331 3100221 3100221
2 3000113 3000113 3000113
fach 3000213 3000213 3000213
1o 3000223 3000223 3000223
Vs 3100021 3100021 3100021
ocha 3100111 3060111 3060111
tgechzz 3200111 3160111 3160111
techys 3100113 3130113 3130113
techys 3200113 3140113 3140113
tech: 3300113 3150113 3150113
techs 3400113 3160113 3160113
NOTE: Newer technicolor modelsuse 2, instead of ..
Excited Particles
Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
d 4000001 4000001 4000001
u 4000002 4000002 4000002
e 4000011 4000011 4000011
e 4000012 4000012 4000012
G 5000039 4000039
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Diquarks

Diquark Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
(dd)NOTE 1101 1101
(ud)o 1200 2101 2101| 2101 2101 2101
(uu)NOTE 2201 2201
(sd)o 2300 3101 3101| 3101 3101 3101
(su)o 1300 3201 3201| 3201 3201 3201
(ss)oNOTE 3301 3301
(cd)o -2400 4101 4101 4101 4101
(cu)o -1400 4201 4201 4201 4201
(cs)o -3400 4301 4301 4301 4301
(cQoNOTE 4401 4401
(bdg 2500 5101 5101 5101 5101
(bu)o 1500 5201 5201 5201 5201
(bs)o 3500 5301 5301 5301 5301
(b9o 4500 5401 5401 5401 5401
(bhoNOTE 5501 5501
(dd), 2200 1103 1103| 1103 1103 1103
(ud)q 2103 2103 2103 2103
(uu)y 1100 2203 2203| 2203 2203 2203
(sd)1 3103 3103 3103 3103
(su)1 3203 3203 3203 3203
(ss)1 3300 3303 3303| 3303 3303 3303
(cd)1 4103 4103 4103 4103
(cu)p 4203 4203 4203 4203
(c9)1 4303 4303 4303 4303
(co1 4400 4403 4403 4403 4403
(bd)1 5103 5103 5103 5103
(bu)1 5203 5203 5203 5203
(b9)1 5303 5303 5303 5303
(b91 5403 5403 5403 5403
(bb1 5500 5503 5503 5503 5503

NOTE: EvtGen usesthe diquark numbersfor quark pair pseudo-particles.
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Other Exotics

Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
Re 9900012 9900012
R 9900014 9900014
R 9900016 9900016

z3 9900023 9900023

W5 9900024 9900024

H 9900041 9900061

H" 9900042 9900062

Pentaquarks

Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02

* 9221132
9331122
MiscellaneousParticles

Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
O ¢ o 9900110 110 9910113
dif §r 9900210 210 9910211

(. 9900220 220 9910223
O ¢, 9900330 330 9910333

J= G s, 9900440 440 9910443

NS ¢ 9902110 2110 9912112

Pai £ 1 9902210 2210 9912212

remnant photon 98 9920022

remnant nucleon 99 9922212

Hydrogen 1001001002

Deuterium 1011 1002001002

Tritium 1021 1003001002

Hel 1012 1003002001

1022 1004002001

geartino 100 101

charged geartino 101 102
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C

Complete Meson Particle Identication Code Listing
Numbers which have changedsince PDG 2000are in bold text.
Light Mesons
Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
0 110 111 111 111 111 111
* 120 211 211| 211 211 211
ad(980) 10111 9000111 10111 9000111 9000111
ag (980) 10211 9000211 10211 9000211 9000211
9(1300) 20111 100111 100111
*(1300) 20211 100211 100211
a3(1450) 10111 10111 10111
ag (1450) 10211 10211 10211
0(1800) 9010111 9010111
* (1800) 9010211 9010211
9(770) 111 113 113| 113 113 113
*(770) 121 213 213| 213 213 213
(1235) 10113 10113| 10113 10113 10113
b; (1235) 10213 10213| 10213 10213 10213
aJ(1260) 10111 20113 20113| 20113 20113 20113
a; (1260) 10121 20213 20213| 20213 20213 20213
O(1400)NOTE 9000113 9000113
1 (1400NOTE 9000213 9000213
0(1450) 30113 100113 100113
* (1450) 30213 100213 100213
9(1600) 9010113 9010113
1 (1600) 9010213 9010213
9(1700F °(D) 30113| 40113 30113 30113
* (1700 * (D) 30213| 40213 30213 30213
9(1900) 9020113 9020113
*(1900) 9020213 9020213
0(2150) 9030113 9030113
* (2150) 9030213 9030213
NOTE: $(1400) was ~(1405)in PDG 1998.
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Light Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
a9(1320) 115 115| 115 115 115
a} (1320) 215 215| 215 215 215
2(1670) 10115 10115 10115
4 (1670) 10215 10215 10215
9(2100) 9000115 9000115
> (2100) 9000215 9000215
3(1690) 117 117 117
3 (1690) 217 217 217
9(1990) 9000117 9000117
3 (1990) 9000217 9000217
3(2250) 9010117 9010117
3 (2250) 9010217 9010217
a3(2040) 119 119
al; (2040) 219 219
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uu, dd, and ss Meson admixtures

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
220 221 221| 221 221 221
Y958) 330 331 331| 331 331 331
fo(600)NCOTE 9000221 9000221
f0(980) 10110 10221| 9010221f§ | 10221 9010221 9010221
(1295) 100221 100221
fo(1370)=fQ 10331| 10221fJ(H) | 10331 10221 10221
(1405) 9020221 9020221
(1475NOTE 100331 100331
f 0(1500) 50221 | 9030221 9030221
fo(1710NOTE 10331 10331
f0(2020) 9040221 9040221
fo(2100NOTE 9050221 9050221
f0(2200) 9060221 9060221
f0(2330) 9070221 9070221
1 (782) 221 223 223| 223 223 223
(1020) 331 333 333| 333 333 333
h1(1170) 10223 10223 | 10223 10223 10223
f1(1285) 20223 20223 | 20223 20223 20223
h1(1380)=h? 10333 10333| 10333 10333 10333
f 1(1420)=f 2 20333| 20333f(H) | 20333 20333 20333
1 (1420) 30223 100223 100223
f1(1510) 9000223 9000223
! (1650) 30223 30223 30223
(1680) 100333 100333

NOTE: fo(600) wasfo(400 1200)in PDG 2000.

NOTE:

(1475)was (1440)in PDG 2002.
NOTE: fo(1710) wasf ;(1710)in PDG 1998.
NOTE: f(2100) was f o(2060) in PDG 2000.

Also, Herwig's f 1(H) had a massof 1512in Herwig 5.9 and a massof 1426 as of Herwig 6.1.
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uu, dd, and ss Meson admixtures

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
f2(1270) 112 225 225 225 225 225
f2(1430) 9000225 9000225
f A1525) 335 335| 335 335 335
f 2(1565) 9010225 9010225
f2(1640) 9020225 9020225
2(1645) 10225 10225 10225
f2(1810) 9030225 9030225
2(1870) 10335 10335 10335
f2(1910) 9040225 9040225
f 2(1950) 9050225 9050225
f2(2010) 9060225 9060225
f2(2150) 9070225 9070225
f 2(2300) 9080225 9080225
f2(2340) 9090225 9090225
I 3(1670) 227 227 227
3(1850) 337 337 337
f 4(2050) 229 229
f3(2220) 9000229 9000229
f 4(2300) 9010229 9010229

16




Strange Mesons

Meson Isajet 7.51 | Pythia 6.319| Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
K2 20 310 310 310 310 310
K -20 130 130 130 130 130
KO 230 311 311 311 311 311
K* 130 321 321 321 321 321

K 4°(800) 9000311 9000311
K" (800) 9000321 9000321
K 0°(1430) 10311 10311 10311 10311 10311
Ko (1430) 10321 10321 10321 10321 10321
K 0(1460) 100311 100311
K * (1460) 100321 100321
K 0°(1950) 9010311 9010311
Ko (1950) 9010321 9010321
K 9(892) 231 313 313 313 313 313
K *(892) 131 323 323 323 323 323
K 9(1270) 10231 10313 10313(K (L)) | 10313 10313 10313
K (1270) 10131 10323 10323(K (L)) | 10323 10323 10323
K 9(1400) 20313(K,%) | 20313(K{(H)) | 20313 20313 20313
K} (1400) 20323(K ;") | 20323(K{ (H)) | 20323 20323 20323
K 9(1410) 30231 100313 | 100313 100313
K *(1410) 30131 100323 | 100323 100323
K 9(1680) 30313 30313 30313 30313
K *(1680) 30323 30323 30323 30323

In Herwig 6.4, K (L) hasmass1570and K (H) has mass1850.
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Strange Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
K ,0(1430) 232 315 315| 315 315 315
K," (1430) 132 325 325| 325 325 325
K 9(1580) 9000315 9000315
K 5 (1580) 9000325 9000325
K 9(1770) 10315 10315 10315
K3 (1770) 10325 10325 10325
K §(1820) 20315 20315 20315
K 5 (1820) 20325 20325 20325
K §(2250) 9010315 9010315
K 5 (2250) 9010325 9010325
K 30(1780) 317 | 317 317 317
K3 (1780) 327| 327 327 327
K §(2320) 9010317 9010317
K 3 (2320) 9010327 9010327
K ,0(2045) 319 319 319
K, (2045) 329 329 329
K $(2500) 9000319 9000319
K 4 (2500) 9000329 9000329
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Charmed Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
D* -240 411 411 | 411 411 411
DO -140 421 421 | 421 421 421
D, 10411 10411| 10411 10411 10411
Do 10421 10421| 10421 10421 10421
D(2S)* 30411 100411
D (2S)° 30421 100421
D *(2010) -241 413 413 | 413 413 413
D 9(2007) -141 423 423 | 423 423 423
D] (2420)D7 (L) 10413 10413| 10413 10413 10413
D$(2420=DI(L) 10423 10423 | 10423 10423 10423
Di (H)=D," 20413 20413| 20413 20413 20413
DY(H)=D,° 20423 20423| 20423 20423 20423
D(2S) * 30413 100413
D(2S) ° 30423 100423
D," (2460) 415 415| 415 415 415
D,%(2460) 425 425| 425 425 425
D! -340(F*) 431 431| 431 431 431
Dy 10431 10431| 10431 10431 10431
D.* -341(F %) 433 433 | 433 433 433
D% (2536)=DZ (L) 10433 10433| 10433 10433 10433
D% (H)=Dg] 20433 20433| 20433 20433 20433
Do, 435 435| 435 435 435
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cc Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
<(1S) 440 441 441 441 441 441
0(1P) 20440 10441| 10441( 1) | 10441 10441 10441
«(2S) 20441 100441 100441

J= (1S) 441 443 443 | 443 443 443

hc(1P) 10443 10443| 10443 10443 10443
c1(1P) 20441 20443 20443( ) | 20443 20443 20443
(28)= © 10441 100443 100443| 30443 100443 100443
(3770) 30443| 40443 30443 30443
(4040) 50443 9000443 9000443
(4160) 60443 9010443 9010443
(4415) 70443 9020443 9020443
2(1P) 20442 445 445| 445 445 445
(3836) 9000445 9000445
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Bottom Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EviGen | PDG 2004 | HepPID 0.02
BO(L) 150 150
BO(H) 510 510
BO 250 511 511| 511 511 511
B* 150 521 521| 521 521 521
By 10511 10511| 10511 10511 10511
By 10521 10521| 10521 10521 10521
B O 251 513 513| 513 513 513
B * 151 523 523| 523 523 523
BY(L) 10513 10513| 10513 10513 10513
Bi (L) 10523 10523| 10523 10523 10523
BY(H)=B,° 20513 20513| 20513 20513 20513
B; (H)=B," 20523 20523 | 20523 20523 20523
B, 515 515| 515 515 515
B,* 525 525| 525 525 525
BI(L) 350 350
BI(H) 530 530
B 350 531 531| 531 531 531
B 10531 10531| 10531 10531 10531
B, 351 533 533| 533 533 533
BY(L) 10533 10533| 10533 10533 10533
B9 (H)=B.? 20533 20533| 20533 20533 20533
B 535 535| 535 535 535
BY 450 541 541| 541 541 541
Beo 10541 10541| 10541 10541 10541
B.* 451 543 543 | 543 543 543
Ba(L) 10543 10543| 10543 10543 10543
BL(H)=B, 20543 20543 | 20543 20543 20543
B 545 545| 545 545 545
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bb Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
b(1S) 550 551 551 551 551 551
ro(1P) 10551 10551| 10551 10551 10551
b(2S) 20551 100551 100551
ro(2P) 110551| 30551 110551 110551
H(3S) 40551 200551 200551
(3P) 50551 210551 210551
(GRS)) 551 553 553 | 553 553 553
hp(1P) 10553 10553| 10553 10553 10553
b (1P) 20553 20553 | 20553 20553 20553
1(1D) 120553 30553 30553
(2 S)= 100553 100553| 30553 100553 100553
hp(2P) 110553 110553
n(2P) 120553| 50553 120553 120553
1(2D) 130553 130553 130553
39 200553| 60553 200553 200553
hp(3P) 210553 210553
n(3P) 110553 220553 220553
4 S) 300553| 70553 300553 300553
(10860) 80553 9000553 9000553
(11020) 9010553 9010553
(7 S) 9020553
b (1P) 555 555 555 555 555
n2(1D) 40555 10555 10555
»(1D) 30555 20555 20555
w2 (2P) 100555| 10555 100555 100555
n2(2D) 60555 110555 110555
2(2D) 50555 120555 120555
n2(3P) 20555 200555 200555
3(1D) 557 557 557
3(2D) 10557 100557 100557
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Top Mesons

Meson Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
T -260 611 611
TO -160 621 621
T -261 613
TO -161 623
TS -360 631 631
T " -361 633
T 460 641 641
T.° 461 643
Ty -560 651 651
T, " -561 653
t 660 661
661 663 663
MiscellaneousEvtGen Particles

Particle Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
X u® 41 42
Xu* 42 43
0 10222 10222
Xsd 30343 30343
Xsu 30353 30353
X dd 30373 30373
X du 30383 30383
X'ss 30363 30363
dummy00; 51 51
dummy10; 52 52
dummyO01; 53 53
dummy1l; 54 54
dummy00, 55 55
dummy 10, 56 56
dummyO01, 57 57
dummyll, 58 58
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D Bary on Particle Identication Code Listing

Light Baryons
Baryon Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
P 1120 2212 2212 | 2212 2212 2212
n 1220 2112 2112 2112 2112 2112
N (1440) 12212 12212
N (1440) 12112 12112
N (1520) 2124 2124
N (1520) 1214 1214
N (1535) 22212 22212
N (1535) 22112 22112
N (1650) 32212 32212
N (1650) 32112 32112
N (1675) 2216 2216
N (1675)° 2116 2116
N (1680) 12216 12216
N (1680)° 12116 12116
N (1700) 22124 22124
N (1700 21214 21214
N (1710) 42212 42212
N (1710) 42112 42112
N (1720) 32124 32124
N (1720) 31214 31214
N (2190) 2128 2128
N (2190 1218 1218

24



Light Baryons

Baryon Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
= 1111 2224 2224 | 2224 2224 2224
* 1121 2214 2214 | 2214 2214 2214
0 1221 2114 2114| 2114 2114 2114

2221 1114 1114| 1114 1114 1114

(1600) ** 32224 32224

(1600) * 32214 32214

(1600) © 32114 32114

(1600) 31114 31114

(1620) ** 2222 2222

(1620) * 1212 1212

(1620) © 2112 2112

(1620) 1112 1112

(1700) ** 12224 12224

(1700) * 12214 12214

(1700) © 12114 12114

(1700) 11114 11114

(1905) ** 2226 2226

(1905) * 2126 2126

(1905) © 1216 1216

(1905) 1116 1116

(1910) ** 22222 22222

(1910) * 21212 21212

(1910) © 22112 22112

(1910) 21112 21112

(1950) ** 2228 2228

(1950) * 2218 2218

(1950) © 1218 2118

(1950) 1118 1118
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Strange Baryons

Baryon Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02

2130 3122 3122| 3122 3122 3122
(1404) 13122 13122 13122
(1520) 3124 3124 3124
(1600) 23122 23122 23122
(1670) 33122 33122 33122
(1690) 13124 13124 13124
(1800) 43122 43122 43122
(1810) 53122 53122 53122
(1820) 3126 3126 3126
(1830) 13126 13126 13126
(1890) 23124 23124
(2100) 3128 3128
(2110) 23126 23126
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Strange Baryons

Baryon Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
* 1130 3222 3222| 3222 3222 3222
0 1230 3212 3212| 3212 3212 3212

2230 3112 3112 3112 3112

(1660) * 13222 13222
(1660) © 13212 13212 13212
(1660) 13112 13112
(1750) * 23222 23222
(1750) © 23212 23212 23212
(1750) 23112 23112
*=(1385) * 1131 3224 3224| 3224 3224 3224
0=(1385) 1231 3214 3214| 3214 3214 3214

=(1385) 2231 3114 3114 3114 3114

(1670) * 13224 13224
(1670) © 13214 13214 13214
(1670) 13114 13114
(1940) * 23224 23224
(1940) © 23214 23214
(1940) 23114 23114
(1775) * 3226 3226
(1775) © 3216 3216 3216
(1775) 3116 3116
(1915) * 13226 13226
(1915) © 13216 13216
(1915) 13116 13116
0 1330 3322 3322 3322 3322

2330 3312 3312 3312 3312

0=(1530) © 1331 3324 3324 3324 3324
=(1530) 2331 3314 3314 3314 3314
3331 3334 3334| 3334 3334 3334
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Charmed Baryons

Baryon Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
: 2140 4122 4122 | 4122 4122 4122
<(2593) 14122 14122 14122
(2625) 14124 14124
o 1140 4222 4222 | 4222 4222 4222
b 1240 4212 4212 | 4212 4212 4212
8 2240 4112 4112 4112 4112 4112
o F 1141 4224 4224 | 4224 4224 4224
o 1241 4214 4214 | 4214 4214 4214
O 2241 4114 4114 4114 4114 4114
: 3140 4232 4232 | 4232 4232 4232
9 3240 4132 4132 | 4132 4132 4132
& 1340 4322 4322 | 4322 4322 4322
o 2340 4312 4312 | 4312 4312 4312
o 1341 4324 4324 | 4324 4324 4324
CO 2341 4314 4314 | 4314 4314 4314
9 3340 4332 4332| 4332 4332 4332
O 3341 4334 4334 | 4334 4334 4334
o 2440 4412 4412 4412
oy 1440 4422 4422 4422
o 2441 4414 4414 4414
o 1441 4424 4424 4424
s 3440 4432 4432 4432
o 3441 4434 4434 4434
coa 4441 4444 4444 4444
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Bottom Baryons

Baryon | Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
0 2150 5122 5122| 5122 5122 5122
b 2250 5112 5112| 5112 5112 5112
0 1250 5212 5212| 5212 5212 5212
N 1150 5222 5222| 5222 5222 5222
b 2251 5114 5114| 5114 5114 5114
b0 1251 5214 5214| 5214 5214 5214
b 1151 5224 5224| 5224 5224 5224
b 3250 5132 5132| 5132 5132 5132
> 3150 5232 5232| 5232 5232 5232
0 2350 5312 5312| 5312 5312 5312
> 1350 5322 5322| 5322 5322 5322
b 2351 5314 5314| 5314 5314 5314
b0 1351 5324 5324| 5324 5324 5324
b 3350 5332 5332| 5332 5332 5332
b 3351 5334 5334| 5334 5334 5334
0 4250 5142 5142 5142
be 4150 5242 5242 5242
@ 2450 5412 5412 5412
> 1450 5422 5422 5422
b 2451 5414 5414 5414
be 1451 5424 5424 5424
o 4350 5342 5342 5342
o 3450 5432 5432 5432
bo 3451 5434 5434 5434
bee 4450 5442 5442 5442
bec 4451 5444 5444 5444
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Bottom Baryons

Baryon | Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
bb 2550 5512 5512 5512
3 1550 5522 5522 5522
bb 2551 5514 5514 5514
" 1551 5524 5524 5524
bb 3550 5532 5532 5532
bb 3551 5534 5534 5534
e 4550 5542 5542 5542
boe 4551 5544 5544 5544
bbb 5551 5554 5554 5554
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Top Baryons

Baryon Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
N 2160 6122 6122
9 2260 6112 6112
N 1260 6212
i 1160 6222 6222
° 2261 6114
. 1261 6214
S 1161 6224
o 3260 6132 6132
N 3160 6232 6232
® 2360 6312
o 1360 6322
0 2361 6314
o 1361 6324
9 3360 6332 6332
0 3361 6334
" 4260 6142
Ny 4160 6242
> 2460 6412
O 1460 6422
© 2461 6414
o 1461 6424
e 4360 6342
> 3460 6432
o 3461 6434
- 4460 6442
e 4461 6444
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Top Baryons

Baryon | Isajet 7.51 | Pythia 6.319 | Herwig 6.507 | EvtGen | PDG 2004 | HepPID 0.02
Q 5260 6152
b 5160 6252
@ 2560 6512
@ 1560 6522
£ 2561 6514
" 1561 6524
e 5360 6352
& 3560 6532
. 3561 6534
the 5460 6452
> 4560 6542
the 4561 6544
o 5560 6552
s 5561 6554
M 2660 6612
& 1660 6622
i« 2661 6614
e 1661 6624
M 3660 6632
& 3661 6634
fe 4660 6642
e 4661 6644
o 5660 6652
b 5661 6654
i 6661 6664
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